Modulation of the responses of fetal sheep to adrenergic stimulation by adrenal demedullation and chemical sympathectomy.
The responses to sympathetic stimulation of fetal sheep adrenal-demedullated or sympathectomised by infusion of guanethidine sulphate have been studied. Sympathetic responses in such denervated or sympathectomised fetuses was studied by intravenous infusion of adrenaline or noradrenaline at about 0.4 micrograms/min per kg. This infusion increased plasma concentration 100-200 fold and there was no significant difference between the control fetuses and those in the vasrious treatment groups. Catecholamine infusions at these rates normally have little effect upon fetal blood gas and pH values, but in adrenal-demedullated fetuses adrenaline infusion drepressed fetal arterial PO2 by 4-6 mmHg (P less than 0.05). The heart rate and blood pressure responses to catecholamine infusion in sympathectomised fetuses was, as expected, much increased. Similar observations were made on adrenal-demedullated fetuses, an unexpected finding, and this is taken to illustrate loss of the adrenal medulla is associated with enhanced responsiveness to adrenergic stimulation in peripheral tissues. The majority of the endocrine and metabolic responses, as reflected in fetal plasma concentrations of ACTH, cortisol, insulin, glucose, lactate and fatty acids, to catecholamine infusion were similarly much enhanced by adrenal-demedullation and chemical sympathectomy. Of particular note was a substantial increase in the responsiveness of the fetal adrenal, as reflected in plasma cortisol, to stimulation by ACTH, a change that usually induces labour, but not so in the present sheep. The results on increased sensitivity in adrenal-demedullated fetuses are discussed in relation to likely tissue mechanisms mediating the changes.